Interaction of an antimutator gene with DNA repair pathways in Escherichia coli K-12.
A mutation in the purB gene of E. coli K-12, isolated and partially characterized by Geiger and Speyer (1977), confers a temperature sensitive requirement for adenine and an antimutator phenotype at 30 degrees C. Several hypotheses about the mechanism of action of this mutation, named mud for mutation defective, were tested in the present work. The mud mutation has no effect upon the induction of the SOS response, so the antimutator phenotype is unlikely to be due to repression of mutagenic repair. Mud cells are resistant to the cytotoxic and mutagenic effects of alkylating agents such as MNNG, but this resistance is not due simply to derepression of the adaptive response. DNA isolated from mud cells is not undermethylated relative to DNA from purB+ cells, so the antimutator phenotype of mud cannot be due to reduced hotspot base-substitution mutation at methylated cytosine residues. Nor is there a longer lag in post-replicative DNA methylation, which indicates that there is no enhancement of mismatch repair resulting from an extended time window for strand discrimination. Measurement of nucleotide pool levels demonstrated an elevation of dCTP in mud cells and a reduction of all other nucleoside triphosphates.